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T h i s  memo o u t l i n e s  t h e  s i m p l e  f u n c t i o n a l  idea  o f  a 
s p a c e  e x p l o r a t i o n  program based  on common hardware  and d e s c r i b e s  
t h e  r e s u l t i n g  v e h i c l e s  w e  have p roposed  t o  i l l u s t r a t e  t h e  meaning 
o f  t h e  a d o p t i o n  o f  such  a p o l i c y .  

The  t h r e e  fundamenta l  f u n c t i o n s  t h a t  need  to b e  
s a t i s f i e d  t o  a c h i e v e  manned f l i g h t  for e x t e n d e d  p e r i o d s  
i n  s p a c e  are  common t o  a l l  m i s s i o n  a r eas :  E a r t h  O r b i t ,  Luna r ,  
P l a n e t a r y ,  and C i s l u n a r  Rescue. These  f u n c t i o n s  a r e :  

1. Pr imary  P r o p u l s i o n  - To p r o v i d e  t h e  impu l se  n e c e s s a r y  
f o r  a l l  p r imary  maneuvers ,  e a r t h  d e p a r t ,  m i d c o u r s e ,  
e a r t h  r e t u r n .  

2 .  E a r t h  E n t r y  - To r e t u r n  men and p a y l o a d  from s p a c e ,  
i n c l u d i n g  h y p e r b o l i c  d i r e c t  e n t r y ,  to t h e  s u r f a c e  
o f  e a r t h .  

3 .  Space  T r a n s p o r t a t i o n  - To t r a n s p o r t  men and ma te r i a l  
t h r o u g h  s p a c e  t o  a d e s t i n a t i o n .  

T h i s  l i s t  e x c l u d e s  t h o s e  f u n c t i o n s  which a re  p e c u l i a r  to 
p a r t i c u l a r  m i s s i o n  o b j e c t i v e s ,  s u c h  as  Astronomy. The p r i m a r y  
p o s t u l a t e  of t h e  Common Space F l e e t  concep t  i s  t h a t  a f e w  
v e h i c l e s  may b e  b u i l t  which ,  p e r h a p s  w i t h  small  m o d i f i c a t i o n s ,  
w i l l  p r o v i d e  t h e s e  f u n c t i o n s  t o  a l l  t h e  m i s s i o n  areas  f o r  
two d e c a d e s .  

The spec t rum o f  m i s s i o n s  which have  been c o n s i d e r e d  
i s  o u t l i n e d  below.  
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The r e q u i r e m e n t s  o f  t h e s e  m i s s i o n s  may b e  summarized a s :  

The s y s t e m  w i l l  be  c a p a b l e  o f  o p e r a t i n g  from 
0.5 AU o u t  t o  abou t  2 . 0  AU f o r  p e r i o d s  o f  two or 
t h r e e  years  w i t h o u t  s u p p o r t  f rom e a r t h .  T h i s  
i n c l u d e s  any  o r b i t  abou t  Mars, Moon, E a r t h ,  and 
Venus. 

It i s  d e s i r a b l e  t h a t  t h e  s y s t e m  b e  c a p a b l e  o f  
o p e r a t i n g  t o  w i t h i n  0 . 2 5  AU o f  t h e  s u n  and beyond 
J u p i t e r  . 
D e s c r i p t i o n s  and u s e s  o f  v e h i c l e s  a s s o c i a t e d  w i t h  t h e s e  

m i s s i o n s  a re  p r e s e n t e d  be low.  S i n c e  t h e  v e h i c l e s  a r e  g e n e r a l l y  
m u l t i - f u n c t i o n a l ,  p a r t i c u l a r  v e h i c l e s  c a n n o t  b e  i d e n t i f i e d  
w i t h  p a r t i c u l a r  f u n c t i o n s .  

The Common M i s s i o n  Module 

T h i s  v e h i c l e  p r o v i d e s  t h o s e  f a c i l i t i e s  which a re  common 
t o  c rew s u p p o r t  and r e q u i r e d  for o p e r a t i o n  o f  t h e  s p a c e c r a f t  
d u r i n g  t h e  s p a c e  t r a n s p o r t a t i o n  p h a s e .  

L i v i n g  Q u a r t e r s  
L i f e  S u p p o r t  
E n v i r o n m e n t a l  C o n t r o l  and P r o t e c t i o n  
Sys tem M o n i t o r i n g  and C o n t r o l  
Communi c a t  i o n s  
Power 
Guidance  and  N a v i g a t i o n  

It i s  i n  f a c t  two modules  based  upon i d e n t i c a l  p r i m a r y  
s t r u c t u r e ,  e a c h  a p r e s s i n e  v e s s e l  one  deck  h i g h ,  suspended  
w i t h i n  a 260" O . D .  c y l i n d r i c a l  s h r o u d ,  as shown on F i g u r e  1. 
One v e h i c l e  may b e  c o n s i d e r e d  t h e  "home" and the o t h e r  t h - .  
" o f f i c e . "  A s  shown i t  i s  a f o u r  man s y s t e m  c a p a b l e  o f  twc 
yea r s  o p e r a t i o n  w i t h o u t  e x t e r n a l  s u p p o r t .  
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Should  a n  e i g h t  man s p a c e  v e h i c l e  be  r e q u i r e d ,  a t h i r d  
module i s  added ,  t h u s  p r o v i d i n g  two l i v i n g  q u a r t e r s  modules  
and  one command and o p e r a t i o n s  module.  A c o n f i g u r a t i o n  o f  two 
s e p a r a t e  v e s s e l s  w i t h  i ndependen t  e n v i r o n m e n t a l  and l i f e  
s u p p o r t  subsys t ems  was chosen t o  p r o v i d e  t h e  r e q u i r e d  measure  
o f  redundancy  f o r  deep  s p a c e  m i s s i o n s  and t o  a l l o w  t h e  f l e x i b i l i t y  
o f  u s i n g  a s i n g l e  module f o r  s h o r t e r  d u r a t i o n  a n d / o r  s m a l l e r  crew 
m i s s i o n s  as a re  t y p i c a l  o f  l u n a r  e x p l o r a t i o n .  

The P r o p u l s i o n  Module I 

A 1 4 0 , 0 0 0  l b  gross weigh t  v e h i c l e  u s i n g  H2 and O2 
p r o p e l l a n t s ;  t h e  PM-I a c t s  i n  t h e  f o l l o w i n g  r o l e s :  

A s  a f o u r t h  s t a g e  on S a t u r n  V equ ipped  w i t h  l u n a r  
l a n d i n g  g e a r ,  i t  w i l l  b e  a b l e  t o  l a n d  o v e r  4 3 , 0 0 0  l b s  
o f  c a r g o  on t h e  moon. 

A s  a p r o p u l s i o n  s t a g e  t o  i n j e c t  manned p l a n e t a r y  
s p a c e c r a f t  f rom e a r t h ,  r e t r o  a t  t h e  p l a n e t  (Mars 
o r  Venus)  and e s c a p e  from t h e  p l a n e t  f o r  t h e  r e t u r n  
t r i p  t o  ea r th .  

A s  a f o u r t h  s t a g e  on  S a t u r n  V t o  l a u n c h  unmanned 
p r o b e s .  

A s  g e n e r a l  maneuver ing  p r o p u l s i o n  i n  c i s l u n a r  s p a c e  
f o r  r e s c u e  m i s s i o n s .  

F i g u r e  2 ,  t a k e n  from Refe rence  1 shows a p o s s i b l e  c o n f i g u r a t i o n .  

The  P r o D u l s i o n  Module I1 

A 25,000 l b  g r o s s  we igh t  v e h i c l e  u s i n g  FLOX and 
Methane , PM-I1 p e r f o r m s  t h e  f o l l o w i n g  tasks :  

R e t u r n  p r o p u l s i o n  from l u n a r  s u r f a c e  f o r  up t o  4 men 
i n  a n  e a r t h  r e t u r n  v e h i c l e  p l u s  some d i s c r e t i o n a r y  
p a y l o a d .  

Abort  from i n j e c t i o n  phase  o f  b a l l i s t i c  p l a n e t a r y  
m i s s i o n s .  

Midcour se ,  a t t i t u d e  c o n t r o l ,  and s t a t i o n  k e e p i n g  
p r o p u l s i o n  f o r  p l a n e t a r y  and e a r t h  o r b i t  m i s s i o n s .  

G e n e r a l  maneuvering p r o p u l s i o n  i n  c i s l u n a r  s p a c e  
f o r  r e s c u e  m i s s i o n s .  
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F i g u r e  3 shows a c o n f i g u r a t i o n  t a k e n  from a p r e -  
l i m i n a r y  d e s i g n  s t u d y  t o  b e  p u b l i s h e d  s h o r t l y .  

The E a r t h  Depart and E n t r y  Module (EDEM) 

T h i s  i s  a v e h i c l e  s imi la r  i n  f u n c t i o n  and c o n f i g u r a t i o n  
t o  a n  Apo l lo  CM w i t h  some i m p o r t a n t  d i s t i n c t i o n s :  

E n t r y  V e l o c i t y  C a p a b i l i t y  - 5 5 , 0 0 0  f p s  

C r e w  S i z e  = 4 

Two or more y e a r s  s p a c e  s t o r a b i l i t y  

Two weeks a c t i v e  l i f e  

With  t h e s e  a b i l i t i e s ,  i t  becomes c a p a b l e  o f  s u p p o r t i n g  a l l  
t h e  o u t l i n e d  m i s s i o n s .  It can s u p p o r t  4 men for up t o  two 
weeks t h u s  a l l o w i n g  u s e  f o r  t r a n s - e a r t h - l u n a r  f l i g h t s  and 
a b o r t  f rom t h e  v e r y  e a r l y  p e r i o d  o f  p l a n e t a r y  f l i g h t s .  The 
s t o r a g e  t ime p e r m i t s  u s e  f o r  crew r e t u r n  from a p l a n e t a r y  
m i s s i o n ,  f rom a l u n a r  b a s e  m i s s i o n  o r  a s p a c e  base i n  e a r t h  
o r b i t .  F i n a l l y ,  i t  i s  u s e d  as t h e  e a r t h  d e p a r t  v e h i c l e  f o r  
men, t h u s  f u l f i l l i n g  t h e  need f o r  a b o r t  c a p a b i l i t y  d u r i n g  
l a u n c h .  

Launch V e h i c l e  

The S a t u r n  V w i t h  r e l a t i v e l y  minor  u p r a t i n g  ( t h e  
s o - c a l l e d  p r o d u c t  improved v e r s i o n )  and i t s  d e r i v a t i v e ,  
INT-20, would b e  u s e d  f o r  a t  least  two d e c a d e s .  N u c l e a r  
p r o p u l s i o n  would n o t  b e  n e c e s s a r y  i n  t h i s  p e r i o d .  Manned 
and  unmanned l o g i s t i c s  s u p p o r t  f o r  e a r t h  o r b i t  m i s s i o n s  
would a l s o  be  s u p p l i e d  by  t h e  T i t a n  l a u n c h  v e h i c l e s .  

With t hese  v e h i c l e s ,  a l l  m i s s i o n  areas o f  i n t e r e s t  
can  be mechanized  as i l l u s t r a t e d  i n  Table  I .  F i g u r e s  4 
t h r o u g h  7 i l l u s t r a t e  t h e  a p p l i c a t i o n  o f  these  v e h i c l e s  t o  
t h r e e  m i s s i o n  areas o f  p r i n c i p a l  i n t e r e s t .  Note t h a t  t h e r e  
are  o n l y  a f e w  b a s i c  l a u n c h  c o n f i g u r a t i o n s ,  t h u s  m i n i m i z i n g  
c o m p l e x i t y ,  i n t e r f a c e s  and  r e s u l t i n g  c o s t s .  

A t  t h i s  t i m e  s t u d i e s  a r e  c o n t i n u i n g  i n  t h e  a r e a s  
of  l u n a r  base m i s s i o n s ,  h i g h  ene rgy  ear th  o r b i t  m i s s i o n s ,  
economic i m p l i c a t i o n s  of commonal i ty ,  s u b s y s t e m s  f o r  t h e  
CMM, p r e l i m i n a r y  d e s i g n  of t h e  CMM and PM-11, e t c .  



BELLCOMM, INC. - 5 -  

The p a r t i c u l a r  v e h i c l e  c o n f i g u r a t i o n s  p r e s e n t e d  h e r e  
are  by no means t h e  o n l y  p o s s i b l e  s e t  s a t i s f y i n g  t h e  r e q u i r e -  
m e n t s ,  b u t  t h e y  do  r e p r e s e n t  a c o m p a t i b l e  s e t  which have  
been  s t u d i e d  i n  s u f f i c i e n t  d e p t h  t o  e s t a b l i s h  f e a s i b i l i t y  
o f  t h e  b a s i c  idea .  

1013-JMT-nmm CLD 

P P  
%. L .  Davis  

A t t achmen t s  
T a b l e  1 
F i g u r e s  1-7 
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